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ATTACHMENTS 
 

�x A: Inflow Hydrographs - Drainage Areas A thru D and combine ABCD: 
- Existing Condition: 100-yr 1-hour, 3-hour, 6-hour and 24-hour storm 

�x B: Hydrographs & Basin Routing - Drainage Area Tr. 29835-1 (off-site east): 
- Proposed Condition: 100yr 1-hour, 3-hour, 6-hour and 24-hour storm 

�x C: Inflow Hydrographs - Drainage Areas A, B1 and B2CD: 
- Proposed Condition: 100-yr 1-hour, 3-hour, 6-hour and 24-hour storm 

�x D: Detention Basin Routing - Drainage Areas A, B1 and B2CD: 
- Proposed Condition: 100-yr 1-hour, 3-hour, 6-hour and 24-hour storm 
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INTRODUCTION 

PURPOSE 

This drainage study has been prepared in the support the drainage system of the proposed 
development of Legado Specific Plan in the City of Menifee.  This report identifies existing drainage 
patterns and offsite flow tributary to this subject site and provides evaluation and runoff from the site 
under full development as Detached Residential Development and Commercial Site. The primary 
purpose of the calculations are to estimate offsite and onsite storm water peak discharge runoff to 
design storm drain system within the project and to provide hydraulic calculations for the proposed 
Legado Development Storm Drain pipe system.   

SETTING �± EXISTING CONDITION 

The project study area is south of Rouse Road, east Encanto Drive and the 215 Freeway and 
north of Chambers Avenue in the City of Menifee, County of Riverside.  
The project is located in the Section 22 in Township 5 South, Range 3 West, in Riverside County, 
in APNs 333-020-009, 333-020-010, 333-030-013, 333-030-021 & 333-030-022. 
The area lies within a watershed that is part of Riverside C�R�X�Q�W�\�¶�V���6�D�Q�W�D���$�Q�D���5�H�J�L�R�Q�����7�K�H���V�L�W�H is a 
seasonally disked grassland that generally drains from east to west in a sheet-flow manner 
averaging a 1.6% grade over one mile in length. From north to south approximately 13 feet of 
elevation difference exists over approximately 3,200 feet resulting in 0.4% slope. Flows originating 
from within the site area (and adjacent tributary area) ultimately drain to the existing Caltrans 
10-foot x 5-foot reinforced concrete box (RCB) culvert at the western edge of the SP boundary 
which conveys the existing flows under Encanto Road and the I-215 Freeway to an existing 
Riverside County Flood Control and Water Conservation District (RCFC&WCD) maintained 
concrete trapezoidal channel (Channel G-G) on the opposite side. This trapezoidal channel 
continues in a southwestern direction, while also accepting additional flows from other drainage 
areas and ultimately outlets in the regional Salt Creek Channel which then flows to Canyon Lake. 
  
 
See Figure 1 a - Vicinity  Map. 
 
The project site currently consists of vacant, undeveloped land that has been subject to various 
degrees of human disturbance. There are two drainage facilities in the project area. One is the 
�G�U�D�L�Q�D�J�H���R�X�W�O�H�W���R�I���D�Q���H�[�L�V�W�L�Q�J�����¶�[���¶���5�&�%���D�W���Q�R�U�W�K�H�D�V�W���F�R�U�Q�H�U���R�I���&�K�D�P�E�H�Us Avenue and Sherman 
Road into an on-site open channel that terminates approximately 400 feet to the north. The 
second drainage facility is an �L�Q�O�H�W���R�I���W�K�H���H�[�L�V�W�L�Q�J���&�D�O�W�U�D�Q�V���F�X�O�Y�H�U�W�������¶�[���¶���5�&�%���D�W���Z�H�V�W���V�L�G�H���R�I���W�K�H��
site at Encanto Drive approximately 700 feet south of Rouse Road. 
The property is bounded north by Rouse Road, to the east by Antelope Road (unpaved), to the 
south by Chambers Avenue and an existing development and to the west by Encanto Drive. A 
mortuary and convalescent hospital are located adjacent to the northwest and southwest corner of 
the site, respectively.  
 
With the City of Menifee, �5�L�Y�H�U�V�L�G�H���&�R�X�Q�W�L�H�V�¶���0�6�����S�H�U�P�L�W�����F�Hrtain post development water quality 
features need to be designed into the project for water quality treatment of daily nuisance flows and 
first flush storm flows after the project is constructed and homes are occupied.  
 
The Federal Emergency Management Agency (FEMA) website provides flood data for the project site. 
According to the Flood Insurance Rate Map No. FM06065C2060H, the project is located within Zone 
X or areas outside of the 100-year floodplain. 
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Figure 1 a: Vicinity  Map 
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Hydrology - Exist ing Condition:  
 
Onsite topographic project site relief is on the order of 225 feet. The lowest elevation of 
approximately 1425 feet above mean sea level (msl) is located along the western boundary of the 
property. The highest elevation of approximately 1650 feet msl is located on the northeast corner 
of the site.  
The site is currently undeveloped, almost none or light ground cover over characterized by a 
relatively flat terrain in the west to the central portions of the site. Moderately steep irregular hilly 
terrain is located in the east portions of the site.  
 
See Figure 1b �± Aerial Picture Project Site:  
 

 
 

 
 
 
 
 
In the existing condition there are four (4) watersheds drainage areas in this project, drainage 
Areas A, B, C and D: all originating from the north ridge of hill side to the southwesterly toward 
�(�Q�F�D�Q�W�R���'�U�L�Y�H���D�W���W�K�H���H�[�L�V�W�L�Q�J�����¶���+���[�����¶���:�����5�&�%���&�D�O�W�U�D�Q�V���F�X�O�Y�H�U�W���� 
 
See Figure 2 �± Hydrology Map Existing Condition.  
 
Drainage Area A  is approximately 212.4 acres, tributary to the area southeasterly side of the 
project site. This area is a project off-site drainage area drains �W�R���D�Q���H�[�L�V�W�L�Q�J�����¶�[���¶���5�&�%���D�W���W�K�H��
middle of southerly property line (at northeast corner of Chamber Avenue and Sherman Road). 
 

Figure 1b: Aerial Picture 
Project Site  
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Drainage Area B  is approximately 381.6 acres and tributary direct to the �H�[�L�V�W�L�Q�J�������¶���Z�L�G�H���E�\�����¶���K�L�J�K��
Caltrans RCB culvert that drains from east of the 215 Freeway and joins an existing Flood Control 
concrete channel to the west (Channel G-G). This area is includes the total project site and an off-site 
area to the east of Antelope Road. 
 
Drainage Area C  is approximately 103.2 acres and tributary to the existing Sun City �± Rouse 
Road Storm Drain (RCFC & WCD Project 4-0-0151, Dwg. No. 4-771). This drainage area is 
considered off-site area to the north being conveyed directly to the �H�[�L�V�W�L�Q�J���&�D�O�W�U�D�Q�V�������¶�[���¶���5�&�%��
culvert.  
 
Drainage Area D  is approximately 118.9 acres at the southwesterly side of the project including 
Encanto Drive. This drainage area is considered off-site area to the south being conveyed directly 
�W�R���W�K�H���H�[�L�V�W�L�Q�J���&�D�O�W�U�D�Q�V�������¶�[���¶���5�&�%���F�X�O�Y�H�U�W���Y�L�D���L�Q�O�H�W�V���R�Q���W�K�H���Z�H�V�W���V�L�G�H���R�I���(�Q�F�D�Q�W�R���'�U�L�Y�H�� 
 
Although Drainage Areas C and D are not tributary to the project they were considered as part of 
this hydrology study because t�K�H�\���D�U�H���W�U�L�E�X�W�D�U�\���W�R���W�K�H���H�[�L�V�W�L�Q�J���&�D�O�W�U�D�Q�V�������¶�[���¶ RCB.  In addition, 
area wide flooding in this location warrants a review of the entire system tributary to the Caltrans 
RCB to determine its current effectiveness and ways to maximize its beneficial use to the 
surrounding community by minimizing flooding impacts.  The hydraulic operation of these offsite 
drainage facilities will be studied further at the time of final engineering design.  A separate report 
shall discuss any impacts and mitigation measures if needed.  However, it is anticipated that the 
impacts to existing facilities will be minimal as the downstream control for these facilities will be 
lowered when the proposed basins are installed. 
 
The total drainage area on -site and off -site to the project  site and tributary to existing 
�&�D�O�W�U�D�Q�V�������¶�[���¶���5�&�%���F�X�O�Y�H�U�W���L�V���D�S�S�U�R�[�L�P�D�W�H�O�\������6.1 acres.  
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Figure 1c: Drainage Area s A, B, C & D Hydrologic 
Workmap  (Existing Condition)  
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DEVELOPED CONDITION 
 
The developed condition involves the full development of the property into a detached residential 
community, commercial site, public community park and open space areas. 
 
Drainage patterns will generally remain as in the existing condition.  The offsite flows will be 
intercepted and conveyed through the site to various detention basins until discharging to the existing 
�����¶���[�����¶��Caltrans RCB culvert across 215 Freeway.  
 
The development of the project will be such that the basins and storm drain infrastructure needed for 
any phase of development will be in place prior to that phase being developed.  Therefore, during any 
interim phase of the project, the drainage infrastructure will be more than adequate to convey the 100-
year storm safely through the project to the discharge point. 
 

Hydrology - Developed  Conditio n:  
 
There are also four (4) drainage areas in the proposed condition, drainage Areas A, B, C, and D: all 
originating from the same tributary drainage areas; drainage patterns will generally remain as in the 
existing condition.  
 
See Figure 3 �± Hydrology Ma p Developed Condition.  
  
Drainage Area A  is approximately 305.5 acres including 43.4 off-site acres of the proposed Tr. 
29835-1 to the east, 64.9 on-site acres from the southeast portion of the project and 197.2 off-site 
acres tributary to the southeasterly side of the project site.  
 
Sub-Area Tr. 29835-1 drains into the off-site Detention Basin 1 and outlets to a proposed storm drain 
in Chambers Avenue which conveys those flows into proposed Detention Basin A. See Attachment B  
for calculations (originally by MDS Consulting, Hydrology & Hydraulic Report dated April 14, 2107). 
 
The southeast portion of on-site project, Sub-Area A1, will drain into a Water Quality Basin for 
treatment prior to being discharged into Detention Basin A. The remaining area, Off-site Sub-Area A, 
will drain into Detention Basin A through a proposed storm drain in Chambers Avenue and through the 
extension of the �H�[�L�V�W�L�Q�J�����¶�[���¶���5�&�%���D�W���W�K�H���P�L�G�G�O�H���R�I���V�R�X�W�K�H�U�O�\���S�U�R�S�H�U�W�\���O�L�Q�H����at the northeast corner of 
Chambers Avenue and Sherman Road). 
 
Any potential debris that may be carried in storm water flows will be captured within the offsite basins 
prior to coming on site.  Areas such as the orange groves to the east have little potential for debris due 
to their mature tree roots. 
 
Detention Basin A outlet�V���Y�L�D���D�������´���6�W�R�U�P���'�U�D�L�Q���D�O�R�Q�J���&�K�D�P�E�H�U�V���$�Y�H�Q�X�H���D�Q�G���L�Q�O�H�W�V��into the south side 
of Detention Basin B. 
 
See Figure 4a �± Drainage Area A Hydrologic Workmap  
 
Drainage Area B  is approximately 246.9 acres and include the west half and northeast portion of the 
project site. The northeast portion of project site, Sub-Area B1, consists of 93.0 acres. Sub-Area B1 
will drain into Water Quality Basin B1 prior to discharging into Detention Basin B1. The outlet of 
Detention Basin B1 will convey water using a proposed �����´�� �V�W�R�U�P�� �G�U�D�L�Q�� �Z�L�W�K�L�Q Rouse Road and 
outletting into the north side of Detention Basin B2. 
 
See Figure 4 b �± Drainage Area B1 Hydrologic Workmap  
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The remaining area, Sub-Area B2, is approximately 153.9 acres and drains into Water Quality Basin 
B2 for treatment prior to discharging into Detention Basin B2. 
 
Drainage Area C  is approximately 103.2 acres and tributary to the existing Sun City �± Rouse Road 
Storm Drain (RCFC & WCD Project 4-0-0151, Dwg. No. 4-771) which discharges directly into the 
Caltrans 10�¶�[���¶���&�X�O�Y�H�U�W. This drainage area will be rerouted into Detention Basin B2. 
 
Drainage Area D  is approximately 141.6 acres at the southwesterly side of the project including 
Encanto Drive. This drainage area is considered off-site area to the south currently being conveyed 
�G�L�U�H�F�W�O�\���W�R���W�K�H���H�[�L�V�W�L�Q�J���&�D�O�W�U�D�Q�V�������¶�[���¶���5�&�%���F�X�O�Y�H�U�W���Y�L�D���L�Q�O�H�W�V���R�Q���W�K�H���Z�H�V�W���V�L�G�H���R�I���(�Q�F�D�Q�W�R���'�U�L�Y�H�������7�K�L�V��
drainage area will be rerouted to outlet into Detention Basin B2 in order to maximize the effectiveness 
of the Caltrans culvert.  A proposed storm drain will be put in place adjacent to the project Commercial 
Areas along Encanto Drive.  Future connections to this storm drain will be part of the future 
development along Encanto Drive to the south of the project site. 
 
Drainage areas B2, C & D all drain directly into Detention Basin B2 and encompass a total area of 
410.0 acres. 
 
For Developed Condition, t he total drainage area on -site and off -site to the project site and 
�W�U�L�E�X�W�D�U�\���W�R���H�[�L�V�W�L�Q�J���&�D�O�W�U�D�Q�V�������¶�[���¶���5�&�%���F�X�O�Y�H�U�W���L�V���D�S�S�U�R�[�L�P�D�W�H�O�\������6.1 acres  �± (7.6 acres , 
area diverted part of Tract 29835) . 
 
 
See Figure 4 c �± Drainage Area B2CD Hydrologic Workmap  
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Figure 4a: Drainage Area A Hydrologic Workmap  
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 Figure 4b: Drainage Area B1 Hydrologic Workmap  
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Figure 4c: Drainage Area B 2CD Hydrologic Workmap  
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HYDROLOGY 
 
Unit Hydrograph Analysis  
 
The unit hydrograph analysis was conducted using the CivilDesign Corporation Unit Hydrograph 
software and the Riverside County Hydrology Manual.   In this study analysis, the goal was to 
estimate the quantity of storm water to be detained onsite to mitigate the increase in storm water 
peak discharge and volume resulting from this development.  The 1-hour, 3-hour, 6-hour and 24-
hour 100-year storm hydrographs were computed to evaluate that the project peak runoff 
discharge originating from the site for ultimate/proposed conditions.  
The ultimate condition-project hydrographs will be used as inflow hydrograph in detention basin 
routing with restricted outlet structure works.   
 
 
Summary of Precipitation �± Intensity Pattern per Hydrology Manual (NOAA Atlas 2) :  
 
Storm Event  1-hour  3-hour  6-hour  24-hour  
     
2-year 0.5 0.85 1.1 1.8 
     
100-year 1.3 1.9 2.5 4.5 
     
 

Summary of Precipitation �± Intensity Pattern per Hydrology Manual (NOAA Atlas 14) :  
 
Storm Event  1-hour  3-hour  6-hour  24-hour  
     
2-year 0.52 0.86 1.19 2.03 
     
100-year 1.64 2.27 2.98 5.33 
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The hydrology calculations for determining the on-site and offsite flows have been conducted using 
the Rational Method as incorporated into the CivilCADD Rational Method Hydrology software.  The 
rational method relates rainfall intensity, the ratio of runoff to rainfall, and the drainage area size to the 
peak storm runoff and is expressed by the equation: Q = CIA.  Where Q = runoff (in cubic feet per 
second), C = runoff coefficient relating the ratio of runoff to rainfall, I = rainfall intensity (in inches per 
hour), A = drainage area (in acres).   The soil type used in the analysis is a combination Type B, C, 
and D, yielding a relatively high soil runoff potential is Type D.  
 
See below soil map: 
 

 

 
 
 
Figure 2 is the offsite and onsite existing (prior any grading) condition hydrology. Figure 3 is the onsite 
and off-site proposed/ultimate condition hydrology maps, respectively, summarize the results of the 
hydrologic analysis, including drainage areas, subareas, node numbers, elevations and cumulative 
Q100 values at points of concentration or discharge. 
 
Proposed impervious cover for Legado project is varies per proposed landuse and per table below 
(see below Plate D-5.6 from RCFC&WCD Hydrology Manual). 
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